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FIGURE 1 shows a block diagram of an embodiment of circuit 102. Circuit 102 
includes voltage offset circuit 120 and logic circuit 130. Logic circuit 130 includes 
transistors Ml and M2. 

In one embodiment, logic circuit 130 is a CMOS logic circuit. In other 
5 embodiments, logic circuit 130 may includes transistors other than MOSFET transistors, 
such as BJTs, and the like. In any case, transistor Ml is a p-type transistor, and transistor 
M2 is an n-type transistor. In one embodiment, logic circuit 130 includes an inverter 
circuit. In other embodiments, logic circuit 130 may be another type of logic circuit, such 
as a NAND gate, a NOR gate, and the like. 
10 Instead of receiving identical inputs at the gates of transistors Ml and M2 like a 

standard CMOS inverter, logic circuit 130 is arranged to receive signal VPIN at the gate 
of transistor M 1 , and further arranged to receive signal VNIN at the gate of transistor M2. 
Logic circuit 1 30 is arranged to provide signal VOUT in response to signals VPIN and 
VNIN. 

15 Additionally, voltage offset circuit 120 is arranged to provide signals VPIN and 

VNIN in response to signal VIN such that signal VNIN is offset relative to signal VPIN. 
Signal VNIN has a positive voltage offset relative to signal VIN. In one embodiment, 
signal VPIN has a negative voltage offset relative to signal VIN. In other embodiments, 
signal VPIN may be substantially the same as signal VIN. 

20 FIGURE 2 illustrates a timing diagram of waveforms 201 and 203 of 

embodiments of signals VIN and VOUT respectively, for an embodiment in which signal 
VIN is a linearly increasing voltage ramp. Waveform 201 shows the voltage associated 
signal VIN over time, and waveform 203 shows the voltage associated with signal VOUT 
over time. 

25 For an embodiment in which signal VIN is a linearly increasing voltage ramp, 

circuit 102 operates as follows. As shown in FIGURE 2, the voltage associated with 
signal VIN increases linearly over time. At time W, the voltage associated with signal 
VIN reaches voltage Vthr, where Vthr is the threshold voltage of logic circuit 130. At time 
t t hr» logic circuit 130 reaches threshold. When logic circuit 130 is at threshold, V S g of 

30 transistor Ml is substantially equal to VG sfoff transistor M2. Also, when logic circuit 130 
reaches threshold, signal VOUT changes from logic one to logic zero (i.e. from VDD to 

3 
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components in timer circuit 300 of FIGURE 3, and may operate in a different manner in 
some ways. In timer circuit 400, voltage offset circuit 420 includes resistor circuit Rl. 

In operation, capacitor circuit C 1 may be configured to provide signal VPIN in 
response to current II such that signal VP IN is a linearly increasing voltage ramp. 
5 Capacitor circuit CI has a capacitance C. 

Additionally, resistor Rl may be arranged to provide signal VNIN such that 
signal VNIN is substantially given by VPIN+I1*R1 . In one embodiment, resistor circuit 
Rl is a single resistor. In other embodiments, resistor circuit Rl may include one or 
more resistors coupled together in series, in parallel, and the like. 
10 When the threshold of inverter circuit 430 is reached, Vsg of transistor Ml is 

substantially equal to Vqs of transistor M2. Therefore, at the threshold of inverter circuit 
130, VPIN may be substantially given by (VDD-I1 *Rl)/2, and VNIN may be 
substantially given by (VDEM-Il*Rl)/2. If resistor Rl were not included in timer circuit 
400, then, at threshold, Vsg of transistor Ml and Vgs of transistor M2 would both be 
15 approximately VDD/2. By including resistor Rl in circuit 430, Vsg of transistor Ml and 
V G s of transistor M2 are both approximately (1 1 *R 1 )/2 greater. 

Additionally, VPIN(t) may be substantially given by Il*t/Cl, where t is time, and 
where VPIN is substantially zero at time t=0. Also, VNIN(t) may be substantially given 
by Il*t/C ■+■ I1*R1. 

20 Accordingly, the performance of circuit 400 may be roughly similar to that of a 

circuit that operates with a supply voltage of [vDD+I 1 *R1 |e ven though circuit 400 
operates with a supply voltage of VDD. That is, circuit 400 has an "effective" supply 
voltage of roughly \vDD+I UjLRjL^ Employing resistor Rl in timer circuit 400 may 
substantially improve the stability circuit 400, as well as the propagation delay at low 

25 supply voltages. 

FIGURE 5 shows a schematic diagram of an embodiment of timer circuit 500. 
Components in timer circuit 500 may operate in a similar manner to similarly named 
components in timer circuit 300 of FIGURE 3, and may operate in a different manner in 
some ways. In timer circuit 500, voltage offset circuit 520 includes capacitor C3. Also, 

30 timer circuit 500 includes capacitor C2 in place of capacitor CI of FIGURE 3. Capacitor 
C2 may operate in a similar manner to capacitor CI of FIGURE 3, and may operate in a 

5 
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